Piperonyl butoxide activates c-Jun and ATF-2 in the hepatocytes of mice.
In order to clarify the possible mechanism of hepatocarcinogenesis induced by piperonyl butoxide, we attempted to identify the transcription factor activated by piperonyl butoxide in the male ICR mouse liver. Administration of 0.6% piperonyl butoxide for 24 h elevated the level of liver nuclear proteins that bind to an AP-1 consensus oligonucleotide, and these proteins demonstrated a supershift with the anti-c-Jun antibody. Additionally, immunoblot analysis revealed that piperonyl butoxide induced c-Jun phosphorylation within 8 h of administration, and phosphorylated ATF-2 was detected after 24 h of piperonyl butoxide treatment. Immunohistochemical analysis also demonstrated the presence of phosphorylated ATF-2 in the hepatocyte nuclei of mice fed with 0.6% piperonyl butoxide for 24 h. Furthermore, piperonyl butoxide induced ATF-2 phosphorylation in TLR-3, a mouse immortalized hepatocyte cell line. These results indicated that piperonyl butoxide activated c-Jun and ATF-2 in mouse hepatocytes during the early stage of hepatocarcinogenesis.